100           RAYS OF POSITIVE ELECTRICITY.

molecules emit?    In the positive rays in hydrogen the mole-

frequently outnumber the atoms, but no radiation that

can be attributed to the molecules has yet been detected.    The

spectrum of hydrogen is there,, but as it does not show

the Doppler effect it cannot be due to the molecules.    It would

as if the molecules must either give rise to a continuous

spectrum or else to one in the infra red.

As the second spectrum of hydrogen is present when the
positive rays pass through a gas, but does not show any dis-
placement, it must arise from some process in which the moving
particles do not take part, such for example as the combination
of a positive atom with a negative one (not with a corpuscle)
to form a neutral molecule.

Starkl has detected by the increased Doppler effect lines
due to the doubly and triply charged atoms of mercury and
to the doubly charged atom of helium. He finds that the lines
given out by the multiply charged atoms belong to different
series in Faschen and Runge's classification from those given
out by atoms with only one charge.

When positive rays produced in a gas A pass through a
gas B the spectra of both A and B are given out: Wilsar,
"Phys. Zeitschr.," 12, p. 1091, and Fulcher (ibid. 13, p. 224),
have shown that all the lines of A are displaced while all those
of B are in their normal position. A bibliography of the
Doppler effect in the Positive Rays has recently been published
by Fulcher, " Jahrb. d. Radioaktivitat," X, p. 82, 1913.

SPECTRA PRODUCED  BY BOMBARDMENT WITH
POSITIVE RAYS.

The spectra produced when the positive rays strike salts
of the alkali metals are very interesting. The salts give

3 ** Ann, der Phys.,*' XL, p. 499,1913; XLII, p. 241,1913, charged atom and the energy gained by the
